LETTERS TO THE EDITOR
Antibodies induced by receptorbinding domain in spike protein of SARS-CoV do not cross-neutralize the novel human coronavirus hCoV-EMC
Dear Editor,
Most recently, Chan et al. 1 reported, in this journal, that convalescent SARS patients' sera may contain crossreactive antibodies against the emerging novel human coronavirus EMC/2012 (hCoV-EMC) detected by both immunofluorescent and neutralizing antibody tests. 1 SARS coronavirus (SARS-CoV), the causative agent of SARS, uses the angiotensin-converting enzyme 2 (ACE2) as its cellular receptor to bind to the target cells, 2 and a 193amino acid fragment (residues 318e510) in the S1 subunit of vial spike (S) protein is the identified receptor-binding domain (RBD). 3 The recent emergence of hCoV-EMC has caused 17 people infected including 11 deaths (http:// www.who.int/csr/don/2013_03_26/en/), raising serious concern about its potential pandemic. Unlike SARS-CoV, hCoV-EMC uses a different receptor, dipeptidyl peptidase-4 (DPP4), 4 for its binding and entry into the target cell. We have predicted that a 286-amino acid fragment (residues 377e662) of hCoV-EMC S1 region contains the viral RBD. 5 Previously we reported that the RBD of SARS-CoV S protein contains multiple neutralizing epitopes that induce potent neutralizing antibodies and protection against SARS-CoV infection in animal models. 6e8 Thus, neutralizing antibodies targeting the S protein, particularly the RBD, play the most important roles in the inhibition of viral infection. Since both SARS-CoV and hCoV-EMC genetically belong to the genus betacoronavirus, 9, 10 we thus speculate that the antibodies induced by the RBD of SARS-CoV may have cross-reactivity or cross-neutralizing activity against hCoV-EMC.
To prove this, we first tested the reactivity of a series of SARS-CoV RBD-specific monoclonal antibodies (mAbs) 6, 11 with recombinant proteins containing S1 (residues 18e725) and putative RBD (residues 377e662) in S of hCoV-EMC. We found that all of these mAbs that can recognize the conformational (Conf IeVI, Group AeE) or linear epitopes in RBD of SARS-CoV had low to no binding (A450 < 0.3) to the RBD and S1 proteins of hCoV-EMC at the concentration as high as 10 mg/ml, while they had a strong binding to a recombinant RBD protein of SARS-CoV at the tested concentration of 1 mg/ml ( Fig. 1A) . 7 These results suggest that the antibodies induced by the RBD of SARS-CoV S protein did not cross-react with the RBD and S1 protein of hCoV-EMC.
We next detected the neutralizing activity of the representative SARS-CoV S-RBD-specific neutralizing mAbs against hCoV-EMC infection in Huh-7 cells that express DPP4 receptor for hCoV-EMC 4 and against SARS-CoV infection in ACE2/293T cells expressing the receptor for SARS-CoV, 7 using our established pseudovirus neutralization assay. As shown in Fig. 1B , in an exception of the mAb 24H8 (Conf I) that had a lower neutralization, all other mAbs including 27C1, 18D9, 35B5, 33G4, 45F6, and S38, which recognize conformational epitopes Conf IIeVI and Group B of RBD of SARS-CoV, 6, 11 had >90% and !70% neutralization of SARS-CoV pseudovirus at the concentration of 10 and 1 mg/ml, respectively. However, all these mAbs could not neutralize hCoV-EMC pseudovirus at the concentration as high as 10 mg/ml, suggesting that the SARS-CoV RBD-specific neutralizing mAbs had low to no cross-neutralization against hCoV-EMC.
To further confirm our conclusion, we performed another experiment to test the neutralizing activity of antibodies in the sera of SARS-CoV S-RBD proteinvaccinated mice. As shown in Fig. 1C , none of the tested sera neutralized hCoV-EMC pseudovirus at the dilution of 1:10, while they could potently neutralize SARS-CoV pseudovirus infection in ACE2/293T cells at the dilution of 1:10,240. These results confirm that the antibodies induced by the RBD of SARS-CoV S1 protein cannot cross-neutralize hCoV-EMC infection. Therefore, the epitopes in SARS-CoV S protein that elicit the antibodies with cross-reactivity and cross-neutralizing activity against hCoV-EMC may not be located in the RBD in S1 subunit of SARS-CoV.
By bioinformatic analysis of S proteins of SARS-CoV and hCoV-EMC, Chan et al. 1 found that an immunogenic region hCoV-EMC S (emc-II) and that in SARS-CoV S (sars-I) overlapped the heptad repeat 2 (HR2) region of the S2 domain of both hCoV-EMC and SARS-CoV, while SARS-CoV S-HR2 harbors an epitope for broadly neutralizing antibody in the case of SARS-CoV. 12 They thus believed that the epitope located in this region may be responsible for inducing cross-neutralizing antibodies against both hCoV-EMC and SARS-CoV. However, an experiment to prove this hypothesis is warranted. Repeated lumbar puncture in adults with pneumococcal meningitis: An observational study
On behalf of the British Infection Society, Heyderman recently published the second edition of guidelines for the management of bacterial meningitis in adults. 1 Although prompt diagnosis is emphasized, the relevance of repeated lumbar puncture (RLP) is still unclear and based on old studies involving children. 2 The aim of our study was to evaluate treatment modifications after RLP.
We retrospectively analysed medical records of all patients with confirmed pneumococcal meningitis hospitalized at the ICU of Bichat e Claude Bernard, a 1000 bed university hospital, from January 2000 to February 2011. It is our policy to admit all patients with confirmed pneumococcal meningitis for the first 24 h. Our local ethics committee approved the study and waived individual consent.
We collected characteristics of each patient at admission in the ICU, at the time of RLP, or at day 3 in case of no RLP. Data were collected from both diagnostic lumbar puncture (DLP) and the first RLP. The reasons to perform RLP were either persistent coma or the inability to evaluate consciousness because of sedation. If a patient had no registered Glasgow Coma Scale (GCS) score at day 3 we used the GCS score at admission, unless it was indicated that the patient was in a coma (registered GCS of 6) or confirmed brain death (registered GCS of 3). Surgical procedures and computer tomography (CT) abnormalities were collected.
The minimum inhibitory concentrations (MIC) of penicillin, amoxicillin and cefotaxime were recorded. Susceptibility to penicillin was defined as sensitive for MIC <0.06 mg/L, intermediate for MIC between 0.06 and 0.12 mg/L, and resistant for MIC >0.12 mg/L. The first line recommended regimen included third generation cephalosporin with the adjunction of vancomycin in the case of a suspected penicillin resistant strain or a severe case (septic shock or deep coma).
